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Martin Bomber No. 2 has been in constant use for a year at Bolling Field, Washington, 
D. C. With more than 10,400 miles of cross country work already to its credit, this 
plane was started off on an S,ooo mile flight around the rim of the United States, in 
command of Col. R. S. Hartz. The colonel and his crew of four have just completed 
their unparalleled pioneering trip. 

t rated beyond a question the greatest ton-mile efficiency of 
. , id are rapidly proving that the important centres of the 

United States can be connected by aerial transportation with but a few hours’ flying. 


The superiority of performance which 
characterizes Martin Airplanes is the 
result of ten years of experience in 
building aircraft of a superior quality 


The Glenn L. Martin Co. 


December 1, 
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The newest Vought Product, Model VE-io 3-Place Flying Boat — 


q The unrivalled character of the Design and Perform- 
ance, of course, goes without saying, 
q We invite your attention to the Desirability of Pos- 
session — assuring you of reasonable First Cost and 
negligible Operating Expense, 
q Immediate Delivery. 


CHANCE M. VOUGHT 
Webster and Seventh Avenues 
Long Island City. New York 


. X/ijroplcines , 

VcUGHT' 

The Vought VE-7 3-Place Training and Sport Airplane — 



q VE-7, Maj. R. W. Schroeder, U. S. A. pilot, won the 
New York-Toronto International Airplane Reliability 
Handicap Contest. 

q Adopted by U. S. Army Air Service as the Standardized 
Advanced Training Type, 
q Immediate Delivery for Civil Use. 


LEWIS & VOUGHT CORP. 

Webster and Seventh Avenues 
Long Island City, New York 
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FARMAN 

AEROPLANES 

Billancourt, (Seine), France 


H. & M. FARMAN planes have been the recognized leaders of the Aircraft Industry 
in France since 1907. 

FARMAN planes have been flown by over 15,000 pilots, over the great capitals of 
America and Europe, in all kinds of weather, in Peace and in War. 

H. & M. FARMAN were First in the Field in the construction of Commercial Aero- 
planes with the Famous FARMAN “ Goliath,” making regular trips between Paris and 
Brussels. 

FARMAN products are built for SAFETY. SERVICE and RELIABILITY, backed 
by the experience and knowledge gained in the manufacture of thqusands of aeroplanes. 

For business — Buy a FARMAN For pleasure — Fly a FARMAN 

The " Goliath " — 14 Passenger (or freighter The “ Limousine "—6 Passenger (or freighter) 

The “ Tourabout ” — 3 Passenger The “Training Plane ” — 2 Passenger 

Deliveries at New York, planes assembled, tested, and ready for flight 
Represented in America by 

W. WALLACE KELLETT 


1 WEST 34th ST. 


NEW YORK CITY 


. V JATION 



In Addition to Military and Sporting Requirements 

The Aeromarine Plane & Motor Company 

Will Specialize in the Development and Production 

of 

Commercial Airplanes and Motors 
for 

The Transportation of Passengers and Freight 
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Our mills are located in the choicest wal- 
nut districts in the country, affording an 
unlimited supply of the best timber. 


Walnut is the acknowledged superior 
wood for airplane propellers, government 
tests having shown that it is strong, dur- 
able and able to withstand great shocks. 


HARTZELL WALNUT PROPELLERS 


have proven by their performance that 
they are efficient and lasting. 


Our Engineering Department will gladly 
co-operate with you in designing a propel- 
ler to meet your requirements. 
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Aeroplane crankshafts 

WYMAN-GORDON COMPANY 

“The Crankshaft Makers” 


Worcester, Mass. Cleveland, Ohio 
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Note the angular contact of ball with race- 
ways. Both radial and thrust loads combine 
and are carried through the axis of each ball. 
Balls are always free to roll with practically no 
friction. No wedging. No cramping. No 
' binding. 


F REEDOM from wedging, cramping and binding of rolling 
elements eliminates excessive wear in New Departure Ball 
Bearings. No matter from what direction loads may come, 
or with what intensity, the Double Row carries them with 
greatest ease. Friction is practically eliminated. 

Bearings which are made adjustable to “take up” for wear 
probably need that allowance. New Departure ball bearings 
will operate for the full life of the machine without wearing 
enough to require adjustment. 

THE NEW DEPARTURE MANUFACTURING COMPANY, 

Bristol, Conn. 474 Detroit, Mich. 


New 


Belli 


). MOFFAT 
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N a recent paper before the Insurance Society, a well 

known insnrance man spoke of the good feeling which 
insurance people had as a whole towards aeronautics, 
and the effort they were prepared to put forth to help 
the industry in its initial stages. They owed it as a 
public duty, so Mr. Cowles thought, to take up aviation 
insurance even if the business were meagre and un- 
profitable. 

Now while we appreciate the kindliness of these re- 
marks and feel sure that the cooperation of insurance 
companies would be a valuable help to the industry, 
we rather resent the patronizing attitude. Give the 
industry just a little more time, and aviation insurance 
will be a large source of profitable income for the in- 
surance men, and a source constantly growing. Instead 
of patronizing the industry, insurance companies would 
do better to study the subject intensively, to give a hand 
in seeing that certain well known precautions in struc- 
ture and piloting were always observed. Their dif- 
ferential action in granting insurance only on certain 
ships, with well qualified pilots, and to entirely repu- 
table operating companies would be extremely helpful 
in keeping the industry on an entirely steady basis. 

British Effort in the Air 

News has just arrived of the successful termination 
of a flight from England to Australia. On a route fol- 
lowing Paris, Lyons, Rome, Naples, Brindisi, Sicily, 
Aboukir, Kantara. Damascus, Baghdad, Basra, Karachi, 
Delhi, Calcutta, Rangoon, Penang, Singapore, Ban- 
doeng, Agambola and Port Darwin, more than half the 
ports of call are British possessions. 

A similar flight might be made from the Cape to 
Cairo. A huge British flying boat might fly from Ire- 
land to Canada, and be on British territory on both 
sides of the ocean. 

There is nothing astonishing therefore that the 
British people as a whole, and the British Government 
in particular, should devote such keen attention to 
aerial work, and devote such large sums to its develop- 

As in the case of the Merchant Marine, the United 
States will have to meet the mighty yet almost uncon- 
scious British effort, with a determined and conscious 
effort. 

Cockpit Design 

It is interesting to see how rapidly the art of cockpit 
design is developing. 

An interesting example is the cockpit of the Sopwith 


'■ Wallaby," designed primarily to attempt the Austra- 
lian flight. 

The . pilot’s and navigator’s cockpit is fitted with 
Triplex side windows and a floor window in front of the 
pilot. Normally the seats allow the crew to sit in the 
usual position with their heads just clear of the cockpit, 
but provision is made by means of which the cockpit 
may be converted into an enclosed cabin, the seats being 

fitted with clips which allow them both to drop about a 

foot and sliding doors being pulled across the openings. 

Pour of the side windows are made to open, and a pipe 
running from the front of the radiator supplies fresh 
air to the crew. Dual control is provided, and the pilot 
has two rudder bars one above the other, for the two 
seat positions. There is a system of pull-out tables for 
charts and slots for instruments. The circular opening 
for the pilot’s head is fitted with an aluminum beading 
whieh is graduated off into degrees for use with a sex- 
tant. In rear of the passenger are cupboards for food. 

It would seem quite possible even in a small single- 
engined machine to design a cockpit providing every 
facility for piloting and navigation, which is thoroughly 
comfortable and livable. 

Parachutes 

E. R. Calthrop, the well known designer of parachutes, 
suggests that the worst enemy of the parachute is the 
presence of projections in rear of the cockpits on which 
the parachute may run foul. The parachute, however 
well designed, is always a delicate affair, and even a 
small rent may cause disaster. If the tail skid in par- 
ticular presented a smooth unbroken outline, there would 
be much less chance of accidents. Mr. Calthrop suggests 
very forcibly that in the design of military machines 
definite specifications be laid down to remove projections 
in rear of cockpit, and his suggestion is worth consider- 
ation, particularly in view of the authority that his 
experience warrants. 

Water Resistant Plywood Glues 

In a recent issue of Aviation, a description is given 
of tests for waterproof glues developed by the Forest 
Products Laboratory. 

To read of the rigid tests now imposed, and success- 
fully met, is most reassuring to the airplane constinc- 
tion. The Forest Products Laboratory considers 8 hour 
boiling and ten day soaking tests as quite reasonable, 
with the boiling tests producing more severe damage. 

Such tests, it is safe to say, are much more severe 
than anything that glues will have to withstand in cur- 
rent practice. They indicate tremendous progress since 
the early days of glue manufacture. 


Explanation of Peculiarities Observed in Flying 
in the Wind 

By J. G. Coffin 


conception exists in regard to the effect of 
wind on machines which float or fly in the air. 

s principally in not distinguishing 

e machine relatively to the ground, and in not 
II realization of the fact that forces are only pro- 
duced by changes in velocity and not by velocity itself. 

* ' d is detrimental only in so far ns it reduces 


between the speed o 
the speed of the ma< 


Ihe ground s" 


benefit as far as getting off and landing is concerned with 
heavier than air machines as it reduces bv the additional wind 
speed (at the ground) the getting off and landing speeds. 

The getting off and landing ground speed of a plane would 
be zero if it headed into a wind equal in speed to the slow 
speed of the plane, thus avoiding the strains on the landing 
gear due to high relative ground speed. 

An airplane flies relatively to the wind, whatever the wind 
velocity may be. This statement becomes evident when it is 
remembered that the necessary lift required for flight can only 
be obtained by a definite relative speed between the plane and 
the air for any given angle of incidence. 

The atmosphere is carried around by the earth at a speed 
which amounts to about 750 miles per hour in this latitude. 
To all intents and purposes this is a wind of frightful velocity 
and yet no one considers it one because we ore all moving with 
it and hence are at rest relatively to it. 

What is ordinarily called a wind is a relative motion be- 
tween the earth and the atmosphere above it. It is felt as a 
wind because everything, excepting free objects in th air, can- 
not move with it. 


contact with the ground it partnkes of the general wind motion. 
Were it not that the pilot can see his drift relatively to tl 
ground, he would not and could not be aware of any wind e 
ceptiug that produced by his own motion through the air ncee 
sary, in the case of the airplane, for sustentation. In the ca: 
of a balloon, it is always floating in calm air. These remarl 
refer to a uniform and steady wind only. 

When the wind is unsteady or gusty entirely differei 



be obtained by the vectorial addition of the velocity r« 
to the air and of the velocity of the air relatively t« " 
In a steady horizontal wind, as far as tl 
there should be and can b< 


ground, when flying in a wind. 



may not know the wind speed he may commit serious errors 
of control especially on landing and in maneuvering. This is, 
however, purely psychological and is not pertinent to the sub- 
ject of this paper. 

Now, apart from any such explanation, since it is positively 
asserted that peculiarities of control do occur in a steady wind 
that do not occur in calm air and that experienced pilots 
provide for them, the reasons for such provisions must be 



Fig. 2. 


1st. A vertical wind gradient exists — meaning by this that 
the horizontal wind speed changes with the height above the 
earth’s surface. This change is usually an increase. 

2nd. A more or less periodic horizontal variation in wind 
speed exists — meaning what are known os “ Gusts.” Case 2 is 
not susceptible of easy mathematical treatment* and in addi- 
tion the peculiarities we are attempting to explain occur even 
when the wind is blowing steadily. We shall then limit our- 
selves to the consequences of Case 1. 

In this case the air is supposed to have different horizontal 
velocities at different altitudes and the plane must rise or fall 
in order to experience the effect of any variation of wind 
velocity. As the pilot is continually changing his level in flight, 
either consciously or unconsciously when making turns, climb- 
ing, gliding, stunting or by uncontrolled changes in propeller 
thrust he must necessarily be subjected to such variations. 

The immediate problem then reduces itself to finding the 
effect on the rate of cUmb in a wind which has a velocity in- 
creasing (say) with altitude according to some law. It is, of 
course, well known that at moderate altitudes the wind velocity 
does increase with height, the observed effect being most 



naturally ascribed to friction with the earth's surface. Thi 
direction of the wind, also, can and does change. Changes ii 
wind speed of 20 m.p.h. per 1000 ft. rise and of over 90° ii 
” e not unusual We shall, however, consider tha 

5? Gustof P«rl W I^F?ra*„™, 

^ --—mUtee for Aeronaatlcs^ioi 
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merely a speed change takes place^ It is also evident that the 

but for purposes of calculation we shall assume that the wind 
speed increases at a uniform rate per ft. rise. 

Effect of a Wind Gradient 

Consider an airplane climbing with speed V along its flight 
path; this path making an angle i with the horizontal. Assume 
that the wind speed increases at a rate of “ a ” feet per second 
per ft. rise. The quantity “ a ” is called the vertical wind 

The vertical speed of the machine is V sin i ft. /sec (1) 

vertical rise is a V sin i ft./sec.' *! (2) 

This last expression is the acceleration in wind velocity due to 




Figs. 4-5-6-7. 


a rise. This acceleration acts on the plane just as if the plane, 
flying originally in calm air, were to experience an increase in 
wind speed. It is evident that if it were facing this extra wjnd 
the result would be an improved lift, and if it were facing 
the other way the lift would be decreased. 

There results, in other words, an apparent horizontal ac- 
celeration of the plane, which is in the direction opposite to 
the wind velocity when the plane is going from low speed wind 
into higher speed wind and which is in the same direction as 
the wind when going from high speed wind into lower speed 

This matter which is fundamental can perhaps be more 
easily understood by the following analogy. 

Consider a number of moving platforms. Fig. 2, such as have 
been proposed at various time for subway transportation. Let 
the platforms be three feet wide and each one have a speed of 
5 ft. /sec. greater than the preceding one. As it is compar- 
atively easy to step from the ground onto platform 1, it will 
be subsequently just as easy to step from 1 onto 2 and so on 
until finally the pedestrian finds himself on a platform moving 



relatively to this r 


respect to A which to all intents and purposes becomes the new 

Figures 4, 5, 6 and 7 show the direction of the resultant 
vector accelerations for a plane climbing up-wind; a piano 
climbing down-wind ; a plane descending up-wind and a plane 
descending down-wind respectively — up-wind meaning Hying 
against the wind, down-wind, flying with the wind. 

Fig. 4. Climbing against the wind; The plane goes into 
foster moving air. The angle i is increased by the angle b, and 
the plane climbs better. 

Fig. 5. Climbing with the wind : The plane goes into faster 
moving air. The angle i is diminehed by b and the plane does 

Fig. 6. Descending against the wind: 
slower moving air. The angle i is it 
descends at a steeper angle. 

Fig. 7. Descending with the wind: The plane goes ii 

slower moving air. The angle of descent ' J * •- 

and the plane descends at a lesser angle. 

'So climb, the plane is 


by 6 


acts sluggish and climbs badly, the lift is diminished. 
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is the fractional change in 
a is in m.p.h. per 1000 ft. 



He.- Spaed. 

W. ' njL ~ 


the percentage 
wind is a derre 


b/i = a V 0.0067% 

iple, if the wind increases at the rate of 20 m.p.h. 
ft. and the plane is travelling at the rate of 100 m.p.b., 
-* ' ' -ween climb up-wind and climb down- 


The difference in climb up wind and climb in calm air for 
the same conditions is 13.4%. If the plane travels at 150 
m.p.b. under the same conditions the percentage change be- 
comes 20% instead of 13% and 40% instead of 26.8%. In 
other words, a certain fraction of the wind energy can be 
utilized in this manner. 


If it 


to partially sustain the machine. The great practical 
, however, is that the pilot can only be aware of these 
by the “ feel" of the plane and could only utilize them 


these varying eondi- bank of 45° 




couple FF’ tending to 

right the machine and widen ' 

After the next turn of 90° to fly against the wind this 
couple ceases to exist and, as before, two new couples appear. 
One due to unequal drift tending to yaw the machine towards 
the pilot’s right and the other due to unequal lift which is 
greater on the higher than on the lower wing, which is there- 
fore an upsetting couple and tends to make the turn sharp. 
The resultant effect as felt by the pilot is made up of these 
separately described effects. There is, however, no 
our mind but that these effects produce the pecu- 
by all pilots when maneuvering in the wind, 
also be noticed that the relative value of these 
effects changes with the size and weight of the machine being 

Rough calculations were made of the magnitude of these 
couples for a machine of 40 ft. span, aspect ratio 6, weighing 
3,000 pounds for a 20 m. p. h. per 1,000 ft. and an angle of 


Imritira f« 


equal lift gives a value of al 


about 15 lb.-ft. 


Forces and Moments Brought Into Ploy oi 
There are still other actions taking place whili 
in a wind in which there exists a wind gradient 
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Development of a 15-Foot Airplane Wing Rib 

By Raymond M. Wirka* 


During the progress of the war the Forest Products L 
tory of the United States Forest Service, Madison, Wi 
the’ request of the Aircraft Division, Bureau of Constn 
and Repair, Navy Department, undertook the developmc 
an airplane wing rib of minimum weight, having a chord I 
of 15 feet, and capable of sustaining, without ruptu 
distributed load of 670 pounds. 
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Fig. 1. 


Two distinct forms of rib were invest i gated at the laboratory 
as possibilities for development ; namely, one having a ply- 
wood web, the other using some form of truss to carry the load. 
In the former type the web section was made of three-ply 
wood with adjacent plies glued at 90 degrees to eaeh other; in 
the latter, various truss designs were tested. 

Method o/ Test 

Ribs for eaeh design were tested under high-speed load 
distribution, and a few ribs of the linal design were also tested 
under low-speed load distribution. The distribution diagrams 
shown in Fig. 2 were used. 

Ordinates of both diagrams represent the sum of the unit 
lift pressures on the upper aud lower wing surfaces. The ap- 

S iratus used for applying load to the ribs is shown in Fig. 10. 

y dividing the buses of the diagrams (Fig. 2) into 16 equal 
distances anil extending vertical lines upwurd, each diagram is 


and bottom flanges were fastened, by means of cords, to beams 
paralleling the rib and bolted to the testing machine. 


All ribs tested were compared for total load i 
weight, stiffness, and specific strength; that is, the ra 
total load sustained in pounds to the weight of t 
ounces. Another factor considered was adaptability t 
tion. The values obtained from the different type 
tested are given in the tables of Figs. 11 and 12. 


To determine the relative stiffness of the various types of 
ribs tested, the load sustained by the rib was plotted against 
the travel of the movable head of the testing machine. The 
stiffness of the rib is proportional to the load sustained at a 




n deflection. Fig. 1 shows two typical load-trave 
upper curve being that of a Warren truss rib and t 
of a twisted-veneer rib. The lower c 


Ci 1 upper curve shows the effect of n 

•tail 

failure can. be determined by the 


.sidered desirable that the a 


possible. That is to say, other things being equal, the rib show- 
ing highest stiffness is the best. 

Description of Ribs 

Seven types of ribs involving 13 different designs were 
tested: plywood, wrapped veneer strap, twisted veneer strap, 
modified Navy design. Pratt truss, Warren truss, and double 


Akey t« 
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Fig. 10. Method or Testing 15 Foot Wing Ribs for Strength 




The load-travel curves of the plywood web, twisted 
strap, and Pratt truss types showed that ribs of of thei 
were not quite as stiff as those of the other types. 

Although plywood proved very satisfactory for webs of ribs gluing, he 
of short chord lengths, the development of 15-foot w">" *-,!»« - ' 

has shown quite conclusively that a plywood web cons 
is impractical for ribs of this length. 


ION December 1. 1919 

Ribs of the Warren truss type, design No. 11, were superior 
in strength per unit weight to all other ribs tested. These ribs 
are partially dependent on glued surfaces for strength, they 
possess considerable residual strength due to the lapped and 
taped construction. Should failure occur because of poor 
■ ting, however, they embody many of the desirable features 
airplane wing ribs— high strength per unit weight, stiffness 
id simplicity of design — and possess, in addition, considerable 
rength in reverse loading. 
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Note on the Effect of Water Vapor in Hy- 
drogen Upon the Lifting Power of the Gas 

In conection with the discussion of the purity of hydrogen 
it is interesting to note the effect of water vapor upon the 
lifting power of hydrogen. The specific gravities of hydrogen 
and water vapor are 0.0695 and 0.622. The reduction in lifting 
power of hydrogen when saturated with water vapor at dif- 

If hydrogen is compressed in cylinders and the cylinders con- 
tain some water in the liquid form, then the hydrogen will be 
saturated with water vapor at the temperature of the cylinder 
and each volume of the high-pressure hydrogen will contain 


it has been expanded fro: 


nitude of the loss it 


liftini 


a Fig. 2. The i 
>n that the gas 
atmospheric pr 


e (30° C.) 
it« iq Fig. 
vill be ex- 


panded from the high pressure t* 
out either mechanical entrainment of liquid water that may be 
in the high-pressure container or absorption of water vapor 
from this liquid during the period of expansion of the gas. 

In considering the advantages of using dry hydrogen for in- 
flating balloons the fact should not be overlooked that rub- 
berized balloon fabrics are somewhat permeable to water vapor. 
Therefore, even though the gas is put into the balloon dry it 

will become partial'” — * *-* — — { ” 1 

penetrates the fabri 
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Fig. 1. Temperature 


Fig. 2. Gage Pressure — Pounds 


The Static Head Turn Indicator for Airplanes* 


By Sir Horace Darwin, K.B.E., F.R.S. 


An instrument to indicate whether, 
path of the airplane is a straight line or whether it is 
ing to the right or left is much required. It is well knowi 
when flying in a cloud or at night, and no fixed object is 
visible, even the most experienced pilot may, without realizing 
it, be flying on a sharp curve. If, however, the angle of bank- 
ing is great the muscular reaction of his body will have 
increased to counteract the increased force acting on it. 
will tell him that his course is not straight, but there is 
ing to show whether he is on a right-hand or left-hand 
If he tries to straighten his course he is just as likely 
crease the curvature as to straighten out. If he obse 

compass he will probably find that it is swinging so mi. 

it will tell him something is wrong, but give no guide to what 

.. .. -- night, a rev valuable for 

long-distance flights. But straight flying is always important. 
If the clouds are low and the airplane leaves their lower sur- 
face when on a sharp turn there may not be sufficient time to 
allow the machine to be put into a safe position for landing 


he should do. 

A turn indicator enables 
kept when flying in doi 


air pressure outside in a well-designed static opeuing. The 
static heads used are the same in form as those used in the 
standard air-speed indicator. The tube moves through the air 
in the direction of its axis; the stream-line end of the tube dis- 
experienced pilot may, without realizing turbs the air as little as possible, and thus the air passes over 
holes in the side of the tube at right angles to their diiec- 
i. It had been found by experiment that the air pressure 
This inside the tube is very nearly the true pressure outside, wbat- 
aoth- ever the velocity the tube moves through the air may be. 
turn. A great authority on birds tells me that he has no doubt 
o in- that birds breathe through their nostrils. He might find it 

dually prove this, but it is very unlikely that be 
IS nui correct. It is an interesting fact that the nostrils of 
birds fulfil to some extent the conditions of a well-designed 
static opening; the nostrils are holes in the beak, and in 
flight the beak moves through the air point forwards. It is 
clear that this arrangement is advantageous to the bird. To 
ensure ease in breathing, the air inside the lungs should be at 
the same pressure as the air outside. - I do not know whether 
in airplanes find any difficulty in breathing v " 

*•- - end. If they do, n 3 *' — 


ibserves his difficu 


2£L U 

Successful turn indicators using gyroscopes have been made. 

With the static head turn indicator, in conjunction with a 
good airplane compass and a cross level, a true compass 
course can be kept in clouds or at night. The success of this 
instrument is due to the large amount of experimental work 
done at Orfordness and at the Royal Aircraft Establishment, 
and to the design of the Ogilvie pressure gauge manufactured 
by the British Wright Co. Unless a pressure gauge as good 
and as sensitive as this instrument had been designed, the turn 
indicator would not have been a success. 

A great number of experiments had to be tried in order to 
determine the best position for fixing the static beads, on the 
relative advantages of fixed and swivelling static heads, and 
on the effect of side-slip. 

A sensitive differential manometer is fixed on the instrument 
hoard, and the Ogilvie pressure gauge is used for this purpose. 
The two openings from it are connected to two static heads, 
fixed to the wings as far apart as can conveniently be arranged, 
and in a position so that the air pressure at these points is 
influenced as little as possible by the wings or body of the 

pressure when the airplane is turning. The hand- will move 
: e direction for a turn to the right and in the dther dircc- 


head is ii 


uo, .... doubt the difficulty 
ugh properly constructed 

openings. 

Experiments were tried wif 
hoped that the swivelling ft 
were fixed to the struts between the wings, 
side-slipping had a considerable effect : * 

so gren " 

hand ti 


The p 


o the left. 

c gauge was designed by the British Wright Co. 
, . . ” "e Ogilvie tyj 


with the turn indicate., .... . _ 0 vr .. 

extremely sensitive circular rubber diaphragm separates 
chambers in the instrument. These chambers are connected, 
one to each static head, and the minute difference of pressures 
caused by the airplane turning deflects the diaphragm by a 
small amount. The deflection is communicated directly by a 
silk thread, without intermediate gear, to the indicating hand 
and moves it to the right or the left. The scale carrying the 
zero mark and divisions is adjustable by the pilot during 
flight by the use of one thumb, and he can easily set the scale 
in the correct position when flying on a straight course imme- 
diately after leaving the ground. This adjustment is most 
desirable, ns it is found that the position of the hand when on 
a straight course does not correspond with absolute equality 
of pressure on the two sides of the diaphragm. 

This is due both because it is impossible to make both static 
hqads. absolutely similar, and also because the actual static 
pressure at the two positions where the static heads are fixed 
are-mot equal. No doubt if it were possible to fix the static 
heads at a great distance in front of the wings the amount of 
t required would be greatly reduced. The adjust- 


fixed static heads, as it was 
y. They 

‘,C“SS 

that the index of the pressure gauge showed a right- 
:n when a left-hand turn was taken. The fixed static 
ere then placed in front and above the leading edge 
of the upper wing. In this position the results were much 
better, but the heads must be truly parallel. In this exposed 
position it was found that they were liable to become acci- 
dentally displaced, and as this might easily happen without 
the pilot knowing it, then tlie instrument would not be trust- 
worthy. When swivelling heads are used and placed in the 
standard position the effect of side-slip is greatly reduced and 
turns to the right or left are correctly indicated! - To elim- 
inate all effect of side-slip the static heads must be put incon- 
veniently far from the wings. 

The swivelling static heads 
angle with the greatest freedom 
ling bearings allowing universe 

standards. The ' 

tube, which twis 

to right and left ana oenas to permit or inclination up ana 
down. The static head, thus free to move in all directions, is 
maintained parallel to the direction of the wind by means of 
a conical vane. Its weight has no tendency to move it out of 
the true direction, as it is carefully balanced about its swivel- 
ling bearings. 

It was also found important to avoid shafjfcbeuds. or con- 
strictions in the tube, as otherwise the indication 'bii the cLal 
was sluggish. The air tube on the static head openings be- 
coming blocked with ice is a possible cause of failure. 

In order to make the action clear, we will assume that the 
airplane is moving in a circle, that it is not banked, and that 
the air tube connecting the static heads is horizontal and 
along a radius of the circle. The forces acting on the 

( vertically downwards. As the tube is 
use no difference of pressure at the 
y tendency of the air to move along 


■o required to adjnkt thsir 
They are carried by swivel- 
aovement and fixed to rigid 

accommodate the adjustment of the head 


it required is seldom m 


The a 


c openings is very nearly the true 


2. The atmospheric pressur 
tube is horizontal the pressui 
equal gnd in opposite directioi 
the manometer. 

3. The pressure of the innot 
air; this clearly has no effect c 

4. Centrifugal * 


e at the static heads. As the 
■es at the ends of the tube are 
is, and no effect is produced on 

■ surface of the tube against the 


force is the one remaining force whi( 
of the differential manometer. The a 
g the tube in an outward direction ai 
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The Linke-Hoffman Central Power Plant Giant Biplanes 

By Eric Hildesheim 
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TWO RECORDS ESTABLISHED 


Captain Averages 108 Miles an 
floor; Covered 823 Miles in Day. 


Manufactured by 


aviation aviation 
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Air Fans for Driving Generators on Airplanes 


U. S. A.; Lt. John W. Rood, U. S 
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French Practice in Airship Construction 

Abstract by John Jay Ide, Lt. (j.g.), U. S. N. R. F. 


Specification for Scum, .,/ Envelope fabric over- 

laps Vt in. at seams. Stitching is in two rows % in. apart, 
seven or eight stitches to the inch. The shuttle stitch is used. 
One single-ply fabric strip l'.s in. wide of same color as 

One single-ply raw whit " "" ’ J 


trip lVi.ii 


The strip is coated with unvulcanized 
if single-ply fabric. This is rubberized on 


In kite balloons only one interior strip is used, but this is 
of 2-in. width. The envelope fabric overlaps V4 in. instead of 
>/ 2 in. The two rows of stitching, however, remain V4 in. apart. 



hangar, the fabric-tilling tube being from 150 
The idea is that in case of fire at the man'ife 
not reach the hangar and dirigible. In the ■ 
tilling tube is as short as possible, on the ti 
proper precautions tire hazard is eliminated i 
filling tube is likely to take in more air (at c. 
than a short tube. In either ease the manifold : 


to 300 ft. long, 
d the fire may 
tlier school the 
eory that with 

s placed outBide 


The fabric inflating lead is abou 
slightly bell-mouthed at the ends wl 
Only one inflating lead is used, 
so that the flared mouths of the 
snugly and a 


diameter and very 
led to connections, 
e slightlv tapered 
ead fit over them 

. nion for a couple 

length. (See Fig. 2.) 

The manifold, of the simplest possible type, is of solid cast 
brass or bronze with six branches. The inside diameter is 
about 0.8 in. The dead end of the manifold should be Bolid, 
not a mechanical or welded joint. The inflation tube end should 
have the slightly tapered shape described for unions. This end 
of the manifold is provided with a simple, but positive, main 
valve. Each of the six manifold branches and each hydrogen 
cylinder is provided with a valve smaller than that on the 
manifold but of similar design. Small, pliable copper tubes 
(0.16 to 0.2 in. inside diameter) connect the manifold branches, 
through suitable unions, with the hydrogen cylinderr 


s flattened o 


After the inflatioi 




«ible before 


scope through the crevices 
vould be admitted by means 
sening the lift of the dirigi- 



The hydrogen cylinder valves are never opened, except when 
attached to tubes connecting with manifold. If they were 
opened, the escaping hydrogen, expanding, would hove a re- 
frigerating effect, perhaps producing atmospheric electricity. 
It should be emphasized that- when cylinders are empty their 
valves must be closed, and remain so to avoid presence of air 
on refill of cylinders. 

The hangar is illuminated by incandescent electric lights pro- 
tected against fire hazard in the most approved way. All 
switches and keys to the lights should be outside the main 
hangar hall, separated therefrom by a wall. 

The usual precautions such as non-smoking, non-carriage of 
matches, etc., arc observed by those working in the hangar. 
In addition, it is desirable that electric flashlights be turned 
on and off outside the hangar. If not, the flashlight most be 
held in the pocket while bemg turned on and off. 

Open bags of dry sand are placed next to the inflation tube 
at its junction with the manifold and its entrance to the hangar. 
In case of fire or other accident the bag can be placed directly 
on the tube, thus flattening it and shutting off the gas flow; 
also dry sand is an excellent fire-quenching means. 

Precaution, Against Sparks from Atmospheric Electricity 
and Radio . — All metal parts of the radio equipment are sep- 
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The world’s famous aircraft are Valsparred 

T HROUGHOUT the great war, Vahpar saw service as the 
varnish for the airplanes of America and the Allied Govern- 
ments. During the past year the activities of peace have pro- 
duced many notable aerial achievements, in all of which 
Valspar has played an- important part. 

Valspar’s toughness, elasticity and waterproof ness have made 
good in every trial of war and peace. It is the one varnish 
that can be absolutely depended upon under all conditions of 
air service. 


iLENTINE'S 



LSPARi 

The Varnish That Won’t Turn White | 


ESTABLISHED 1892 

VAMNTshES 
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anted from the bag by a distance of from 3 to 6 ft.; where 
attached to the bag they are suspended by cords of vegetable 
fiber giving such a gap. 

Metal porta used inside the balloon, as in valves, etc., are so 
designed that no intermittent contacts are made. There must 
be no gaps between metal parts across which an electric charge 
could be transferred. The parts of metal hinges, for instance, 
*■" ** *- ood electrical contact, if they are in 


it all. 


e laid d 


of the 


'.nbed by the n 
s. Diaphragm Type of Ballonet — The latter type 


is preferable. 

Objections to suspended type : 

(1) The ballonet tends to tear a 

type. 

(2) Repair of the ballonet is dif 
not be reached by a man inside. 

(3) The suspension system lent 


an the diaphragm 
:s upper part can- 


(2) Repair is a simple matter. 

(3) There is no deformation of 

(4) There is less diffusion surt 
again a lighter ballonet. 

(5) When empty, the thickness 
of the envelope is interposed betw 

To prevent the shifting of the ballonet long: 
tern of cord stays is used. 

In the case of long ballonets, transverse nor 
curtains perforated with 1-in. holes are used, 
are attached at the top of the ballonet, but are 
tom. They do not impede the even distributio. 
compartments of the ballonet on its change of v 
are effective in preventing surge of the air mai 
" ’ ” - —Wat- 


rubberized silk 
free at the bot- 


rable 


i ballast 


for the reason that sand is very likely to _ 
other apparatus, with a possibility of serious damage. 

To the objection that water may freeze, it may be replied 
that a great part of the time airships do not operate under 
conditions where this may take place. If the airship does go 
into freezing weather or altitudes, wood alcohol or glycerine 
may be put into the water to lower its freezing point'. Salt 

'ever, is preferable to lead or other solid bal- 
f damage done to the terrain by the latter, 
oes not apply to bombs as ballast when over 

I Blower Unit — An independent 


tional air may be needed when the balloon is drifting, when 
neither a main motor take-off nor a ventilator system can 

A 2 to 4 hp. gasoline blower engine is recommended for a 
small airship. In addition, there should be a ventilating funnel 
and tube, the flared mouth of which is just abaft the main 
propeller tip and preferably under the car. 

For an airship of about 250,000 cu. ft. the main power plant 
should be in two or four units. Each of these units should be 
provided with a take-off, clutch and blower, to insure reliabil- 
ity . — Aircraft Technical Note. Bureau of Construction and 
Repair, Navy Department. 


Air Mail Record 


All load-carrying air plane i 
were broken on Dec. 2 when a 
devised by and manufactured 


»rds for the postal mail service 
in-motor De Haviland 4 plane 
ir the Post Office Department, 
! air mail field at Washington 


veighing 630 pounds. The 


pi. 


id the third best record t 
id 348 pounds fr 
i peed of 118 “ 


s record was on Sept- 19, when a 
carried 300 pounds of mail from 
at a speed of 123 miles per hour 

es per nour. 

r De Haviland today was piloted by Samuel 

C. Eaton. Jr., of Philadelphia, Pa-, and left College Park at 
11 A. M. arriving at Belmont Park at 12.34 P. M. The time 
of flight included two circles around the field for altitude 
before setting out on his course and was the first trip made by 
the plane in a regular carrying of the mail. This plane is per- 
haps the only twin-motored plane built in the United States 
which not oniy maintains the altitude under full load with one 
engine but actually climbs on one engine. In the opinion of 
the postal authorities it is the greatest forward step made in 
the development of a small weight-carrying plane. It eliminates 
the fire hazard by having the engines in the wings and away 
from the gasoline supplies and also it minimizes danger to the 

distinctive product of the postal service being outlined 
personally by the Second Assistant Postmaster General Otto 
Praeger. The details of construction were worked out by Mr. 
A. H. Flint, College Point, N. Y. 

The plane will enable the Department to salvage several 
hundred thousands of dollars worth of De Haviland 4 war 
planes and part* as well as Liberty motors, the power plant 
being two six-cylinder Liberty’s of 200 hp. each which cun be 
constructed almost entirely out of one 12-cylinder, 400 hp. 
Liberty. The plane can carry nearly double the mail load 
that is carried by the single motor De Haviland. 
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The Home COMPANY New York 

ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

Windstorm, Cyclone, Tornado — Passenger Carrying Permit — Stranding and Sinking Clause — Demonstration Permit — 
Instruction Permit 

AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine ( Inland and OccanJ, Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents , Rental I'alues, Riot and Civil Commotion, Sprinkler Leakage, Tourists' Bag- 

STRENGTH REPUTATION SERVICE 


WE HAVE NO MORE USED CANADIAN TRAINING PLANES 


the 350 Canadian Training Planes purchased from the Imperial 
Munitions Board of Great Britain have been disposed of 
the unprecedented demand for these “ Canucks ” by pilots who use 
them for commercial purposes exhausted our supply much earlier 
than we anticipated 

a few practically new Canadian Training Planes have been released 
for sale and are now ready for immediate delivery 
the fuselages, wings, landing gears, etc., are new and the OX-5 
engines have been completely overhauled and are guaranteed 
the price is $3000 f.o.b. Toronto 


United Aircraft Engineering Corporation 

SALES OFFICE 
1018 So. WABASH AVENUE 
CHICAGO 

52 Vanderbilt Ave. 

NEW YORK CITY 
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ontmctons to tbe Army, 
Navy and- Air-MailvService 

L WF- Engineering co-,inc., 

• College Point- -New -York.- 



No Threads Required 
Easily Removed 


The 


Simple to Operate 
Easily Replaced 


The ideal closure for your RADIATOR or GAS TANK 
Fine for aeroplanes because of light weight and less resistance 
Price less than the ordinary cap and much neater in appearance 

U. S. METAL CAP & SEAL CO. 103.105.107 w«t 130451.. n™ York 
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Sturtevant Model 5A — 4J-o 


JliirieVanl 


AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 

They are the product of skilled 
engineering and manufacturing 
experience running through 
three generations. 


Latest types are now available 


Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 



a counterbalanced aviation 
crankshaft .... 


Patented July 10th. I»IT 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

Wt hare m hipped 46,637 Aviation Crankehmft, to January It, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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ATLAS WHEELS 


Inquiries and orders will 
receive prompt attention 


THE ATLAS WHEEL COMPANY 

Rockefeller Building: 

CLEVELAND - OHIO 


JONES 


Airplane Tachometer 

“ Best by Test” 


We supplied the Navy Department with 
large quantities of these instruments and 
their splendid record of service under all 
conditions as demonstrated by the famous 
Trans-Atlantic flight of the N C 1 — N C 3 — 
N C 4 where the JONES AIRPLANE TACH- 
OMETERS were standard equipment, has 
been highly commended by the Navy De- 
partment officials. 

The mechanism is of the centrifugal 
type; the dial is black with radium 
graduations and pointer, and is cali- 
brated in various speed ranges up to 
5000 R. P. M. 

JONES AIRPLANE TACHOMETER 

is the lightest instrument of any type 
yet produced, and is geared to be 
driven at cam shaft or engine speed 
without extra attachment. 

JONES HAND TACHOMETER 


JONES MOTROLA, Inc. 

29 W. 35th Street New York 


Are daily gaining in faoor 
with manufacturers and 
pilots of aircraft because: 


They Absorb Shocks 
They Are Stronger 
They Are More Reliable 


Standard Sizes Carried in Stock 



SPRUCE LUMBER 


for 

Airplane Construction 

F OR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 


^YALE> - 



Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in thra 
one tin -cop per alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St, N.Y. 


1 , 191 


AVIATION 


For R.P.M. Readings 
During the Block Test 

Before installing or after overhauling 
motors, get their accurate "rev.” ratings 
with the instantly applied 


•\£ 

SPEED COUNTER 





The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 




— Representing — 

THE BRITISH & COLONIAL AEROPLANE CO., Ltd. 
512 Fifth Avenue New York 



PROPELLERS 



Quartered Oak Laminated Construc- 
tion. Built up and shaped strictly in 
accordance with Government Draw- 
ings and Specifications. 


Not One Rejection By The 
Government 



AMERICAN SASH & DOOR COMPANY 
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Aluminum Company of America 

General Seles Office, 2400 Olivt* Bui) dine 
PITTSBURGH. PA. 

Producers of Aluminum 

M anufacturmra of 

Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 


FUEL LEVEL 
GAGES 



This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 



Ingot, Sheet,Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

Litot Aluminum Solders and F]ux 


CANADA 

Northern Aluminum Co., Ltd., Toronto 
ENGLAND 

Northern Alaminiiun Co., Ltd., London 
LATIN AMERICA 

linam Co. of Sooth America, Pittmbcrjh. Pi 


$ 


Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 
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BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 



Miessner Airfones 

and 

Simon Radio Apparatus 

for 

ail aircraft uses 
Emil J. Simon 

217 Broadway New York City 



Half of the % 

American airmen 
have proved the 
Berling's worth. 1 

1 


Borlmtf M. 

WORTH MORE eA DOES 

agnetto 
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Quality Instruments For Airplanes 

Indicating Dial Type Thermometers for 
circulating oil and water. 

Airspeed Indicators to determine buoy- 
J ancy and avoid stalling. 

tkaoi Oil Pressure Gauges 

Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-i to describes our Airplane Instruments. 

THE FOXBORO CO., Inc., FOXBORO, MASS., U. S. A 




WORLD’ S*LARGEST 


DoEHiii die CAsinre Col 

Brooklyn! n!y. toledoTohio. 

BAi.es omces in all principal ernes 


“The Propeller That Beats Them All” 


Specially dealRned for Curtlaa Airplane*, O. X. 0 Motor* ; it 
climb* 2000 ft. In five minute* with full load ; It add* 10 mile* 



JACUZZI BROTHERS 
1450 SAN PABLO AVENUE, BERKELEY, CALIFORNIA 



Flottorp Manufacturing Co.. 

AIRCRAFT PROPELLERS 

Established 1912 



213 Lyon St., Grand Rapids, Michigan 


Contractors to United States Cctetrrr ent 


FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY 

2 RECTOR STREET NEW YORK 





AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

WITTEMANN- LEWIS AIRCRAFT COMPANY, he. 

NEWARK BUILDERS SINCE 1906 new jersey 
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LEARN TO FLY 

n old established school, under an instructor 

AMERICAN ACES 


Army Training Planes Used. 
IV e Build Our Machines. 

PRINCETON FLYING CLUB. Princeton. N. 1. 
WEST VIRGINIA AIRCRAFT CO.. Wheeling. W. Va. 
DAYTONA FLYING CLUB (Winter). Daytona, Fla. 



AIRPLANE INSURANCE 

FOR THE 

Manufacturer— Flyer 

Fire — Collision — Damage to Property of Others 
Legal Liability — Life — Personal Accident 
Conservative Rates — Best Companies 
PHONE— WRITE— WIRE 

HARRY M. SIMON 

81 Fulton Street New York, N. Y. 


CAPITAL JIGS 

INTERNAL CTAUDINrC TOOLS 

grinder ai/imrimiD dies 

W E realize •» sir or si itm there should bs as 
faulty material. All machine parts mast bs 
made right and perform their functions properly, 
hence we have equipped our oew plant to turn out work 
of the highest quality. We offer our facilities to yos 
and trust we may be of service. 

I fill you gtot as s trial! 

Lansing Stamping & Tool Co. 

Lansing. Michigan 



PHILBRIN 

DUPLEX IGNITION 


spi 


second systei 
to super— ser 


to 

ce. 



Secondary or tlfah 
■t ignition failure. 



PHILIPS-BRINTON COMPANY 



CLASSIFIED ADVERTISING^ 

NAUTICAL KNLJINKFRING. seEaat 171h Street, ItorTwfc^ 




i 36 'I'boooof’beat ‘?ying n « 
■n Diego. Calif. 


FOR SALE— j-Farnian 
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The Camera Doesn’t Lie 

To the eye, two aluminum alloy pistons may 
look just about alike, but put them under the 
searching gaze of the microscope and surprising 
differences are likely to appear. 



groove. Another operating ad- 
vantage of Lynito Pistons is free- 







Roland Rohlfs and the Curtiss “Wasp 1 


Farthest Up 


T HE internationally famous Curtiss 
"Wasp Triplane — established the world’s 
record on September i 8 by attaining a height I 
of 34,610 feet more than six miles in the 
air, guided by Roland Rohlfs, test-pilot. 

“Farthest North” and “Farthest South” have been 
attained by brave explorers, but “Farthest Up” mas- 
tery of the air has constantly tempted human skill 
and courage. 

Curtiss achievement has brought us “nearest the sun” 
of aircraft-perfection. The recognized safety and 
efficiency of Curtiss products result from the highest 
ideals and constant scientific efforts towards perfection. 

CURTISS AEROPLANE and MOTOR CORPORATION 

Sa/es Offices: Room 1456, 52 Vanderbilt Avenue, Nf.w York 

Curtiss Engineering Corporation The Burgess Company 

Garden City, L. I. Marblehead, Mass. 

Curtiss Flying Station or Atlantic City, Inc., Atlantic City, New Jersey 

Gentlemen: Please mail me at once, your special Curtiss JN proposition 
showing commercial uses. 


Two Views or the Barograph Record 


Ires* 
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